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(54) MANUFACTURE OF TEMPERATURE EXPANSION VALVE 
(57)Abstract: 

PURPOSE: To obtain the manufacturing method of a 
temperature expansion valve, having a diaphragm 
capable of enduring sufficiently against a stress even 
when the repeated stress is applied on the diaphragm. 
CONSTITUTION: A temperature expansion valve is 
manufactured by a method wherein an opening and a 
cylindrical rise-up unit 25 are provided at the central 
part of a diaphragm 20 upon integrating the diaphragm 
20, constituting the power element unit of the 
temperature expansion valve, with a temperature 
sensitive responding member 1 7 while a flange unit 1 7a 
is provided at the tip end of the temperature sensitive 
responding member 17 and a projected unit B, equipped 
with a releasing groove 17b, is provided at the center of 
the flange unit 17a across the whole circumference of 
the same. A reinforcing member 26 is fitted to the outer 
periphery of the rise-up unit 25 of the diaphragm 20 and 
is fixed by upper and lower electrodes with a pressure 
so that the reinforcing member 26 becomes concentric 

with the projected unit B, then, electric current is conducted between the electrodes to weld 
them. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the temperature expansion valve which built in the temperature-sensitive 
corresponding movement member which shares a part of other refrigerant path from an 
evaporator inside oneself to a compressor, and has a temperature sensing function in the path In 
unifying the diaphram which constitutes the power element section of this temperature expansion 
valve, and the temperature-sensitive corresponding movement member which has a centrum 
Prepare opening and the cylinder-like standup section in the center section of the above- 
mentioned diaphram, and carry out flaring of said temperature-sensitive corresponding 
movement member, it carries out a tip, and a height with a relief groove is prepared in this center 
of a flange over the perimeter. The manufacture approach of the temperature expansion valve 
which inserts a reinforcement member in the standup section periphery of the above-mentioned 
diaphram, carries out pressurization immobilization with a vertical electrode so that this 
reinforcement member and said height may become concentric circle-like, and is characterized 
by passing and welding a current to inter-electrode [ this ]. 

[Claim 2] The manufacture approach of the temperature expansion valve according to claim 1 
characterized by filling up the centrum of the above-mentioned temperature-sensitive 
corresponding movement member with a solid adsorbent with the capacity to adsorb the working 
fluid in a power element. 

[Claim 3] The manufacture approach of the temperature expansion valve according to claim 1 
characterized by filling up the centrum of the above-mentioned temperature-sensitive 
corresponding movement member with solid heat ballast material. 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a temperature 
expansion valve of using a compressor, a condenser, an evaporator, and a temperature expansion 
valve for the refrigeration system for air-conditioning used as the main component. 
[0002] 

[Description of the Prior Art] The fundamental function of a temperature expansion valve detects 
the coolant temperature of the evaporator outlet in a refrigeration system, and is to perform the 
valve-opening close so that the refrigerant flow rate which flows into an evaporator may be 
controlled by the temperature gradient (it is called a degree of superheat) with the evaporation 
temperature. 

[0003] Therefore, the sensible-heat section for the configuration to sense the temperature of the 
evaporator outlet of a refrigerant (it also has the function to usually change sensing temperature 
into a pressure), The power element section for producing the valve-opening force equivalent to 
the sensed degree of superheat (with the valve element section which has a refrigerant path, this 
part usually) it is divided by deformable diaphram --**** — it consists of a member which 
delivers the force the valve and the valve seat section set in a refrigerant path and this refrigerant 
path from a power element to a valve and the valve seat section. 

[0004] Although the usual temperature expansion valve connects the above-mentioned sensible- 
heat section with a power element, long capillary tube tubing is used. However, when installing 
this kind of temperature expansion valve in narrow space, such as an object for cars, there is 
anchoring top inconvenience and placing a temperature sensor into the refrigerant passage in an 
expansion valve was proposed. 

[0005] One gestalt of the conventional example is shown in drawing 3 . A temperature signal is 
given to the working fluid with which the temperature-sensitive corresponding movement 
member 2 with the large heat capacity which has a temperature sensing function has been 
arranged, diaphram 3 was contacted to this, and it filled up in the power element 4 in the 
refrigerant path 1 which came out of the evaporator. The duty which transmits the difference of 
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the pressure of a diaphram 3 top and a lower pressure to valve portion material is also holding an 
additional post of said temperature-sensitive corresponding movement member 2. 
[0006] However, the temperature expansion valve which took the above arrangement was in the 
situation in which the power element section 4 tends to carry out heat exchange to environmental 
temperature, and had the fault that the original function of a temperature expansion valve could 
not fully be demonstrated. 

[0007] Moreover, it sets to the temperature expansion valve of the mold which has a temperature 
sensor separately. When an adsorbent is enclosed in order to make it not influenced by 
fluctuation of environmental temperature, and a temperature signal is changed into a pressure, 
Although using the principle of adsorption ****, or delaying the pressure speed of response at 
the time of a sensing temperature rise, distinguishing from the pressure speed of response at the 
time of sensing temperature descent clearly, and enclosing solid heat ballast material as a means 
for preventing a sensitive valve-opening close response is also performed The gestalt of drawing 

3 was impossible for application of that etc. 

[0008] In order to overcome the above-mentioned situation, the above-mentioned temperature- 
sensitive corresponding movement member 2 is made hollow at a U.S. Pat. No. 3,537,645 
number (refer to drawing 4 which gave the same sign to the same part as drawing 3 ), and the up 
room of diaphram 3 and the approach of making it open for free passage are indicated. This 
approach intends to use that the condensation nature fluid pressure of the power element section 

4 is governed by the temperature of the low-temperature section, and to lead the internal working 
fluid of the power element section 4 in the temperature-sensitive corresponding movement 
member 2 in a refrigerant path, and there is. 

[0009] By this, extent in which the power element section 4 receives effect with environmental 
temperature decreases. However, if this structure is taken, various problems will be produced in 
case the diaphram 3 and the temperature-sensitive corresponding movement member 2 in the air 
which deform in response to differential pressure are joined airtightly. 

[0010] But the reliable junction approach was welding diaphram 3 and the temperature-sensitive 
corresponding movement member 2. However, as shown in drawing 5 , the configuration of the 
joint currently indicated conventionally drills a hole in the center section of diaphram 3, inserts 
the periphery section of the hollow-like temperature-sensitive corresponding movement member 
2 in the opening, and welds it with a corrosion plate 5. 
[0011] 

[Problem(s) to be Solved by the Invention] By the above approaches, unification of the 
temperature-sensitive corresponding movement member 2 and diaphram 3 produces the 
following faults. 

[0012] That is, the center section of diaphram 3 is the large place of deformation, and a joint with 
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the temperature-sensitive corresponding movement member 2 which moreover serves as the 
sensible-heat section is the center section. For this reason, in the above junction, the central part 
of the diaphram 3 which deforms in response to the force has received the thermal effect at the 
time of welding. The diaphram 3 which received this thermal effect deteriorates in a brittle thing, 
when stress is received in metal texture and repeat deformation is received. 
[0013] As a result of repeat use, diaphram 3 often generated fatigue breaking and this kind that 
actually took the above junction approaches of temperature expansion valve lacked dependability 
in respect of endurance ability. For this reason, it did not have ****** that the temperature 
expansion valve of the above-mentioned configuration is used for the refrigeration system for car 
air-conditioning, having the applicable field of the outstanding functionality, therefore 
outstanding many. Then, although this invention is easy, the reliable junction approach of 
diaphram and a temperature-sensitive corresponding movement member is offered and united, 
and application by the junction approach is indicated. 
[0014] 

[Means for Solving the Problem] In the temperature expansion valve which built in the 
temperature-sensitive corresponding movement member which this invention shares a part of 
other refrigerant path from an evaporator inside oneself to a compressor for the above-mentioned 
technical-problem achievement, and has a temperature sensing function in the path In unifying 
the diaphram which constitutes the power element section of this temperature expansion valve, 
and a hollow-like temperature-sensitive corresponding movement member Prepare opening and 
the cylinder-like standup section in the center section of the above-mentioned diaphram, and 
carry out flaring of said temperature-sensitive corresponding movement member, it carries out a 
tip, and a height with a relief groove is prepared in this center of a flange over the perimeter. A 
reinforcement member is inserted in the standup section periphery of the above-mentioned 
diaphram, pressurization immobilization is carried out with a vertical electrode so that this 
reinforcement member and said height may become concentric circle-like, and the approach of 
passing and welding a current to inter-electrode is taken. 

[0015] Furthermore, in case a temperature expansion valve is constituted using this approach, the 
manufacture approach which inserts in the centrum of the above-mentioned temperature- 
sensitive corresponding movement member a solid adsorbent with the capacity to adsorb the 
working fluid in a power element is taken. 

[0016] Furthermore, the manufacture approach which inserts heat ballast material is taken in 
order to make it a temperature expansion valve not produce fault phenomena, such as hunting, in 
an air-conditioning refrigeration system again in a part for the centrum of the above-mentioned 
temperature-sensitive corresponding movement member of the temperature expansion valve 
constituted using the approach of this invention. 
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[0017] 

[Function] If the junction approach of diaphram like this invention and a hollow-like 
temperature-sensitive corresponding movement member is taken, when setting up the member 
near the welding is finished as a temperature expansion valve, the part will not produce 
deformation locally in response to the direct force. It does not deform in response to the force, or 
the part of the diaphram used as the supporting-point section of deformation has not received the 
thermal effect substantially. 

[0018] For this reason, the repeat deformation reinforcement diaphram is beforehand expected to 
be is held, without being spoiled. Thus, if diaphram and a temperature-sensitive corresponding 
movement member are unified, the power element of the temperature signal -pressure signal 
transformation mold which inserted fluid adsorbate like activated carbon in the temperature- 
sensitive corresponding movement member of the shape of this hollow, and used the temperature 
and the pressure adsorption **** property between the working fluids enclosed in a power 
element can be made to constitute from a reliable junction approach. 

[0019] Moreover, when heat ballast material was inserted in the hollow temperature-sensitive 
corresponding movement member of the above and a temperature-sensitive corresponding 
movement member carries out a temperature rise While a time lag arises in the phase change 
from the liquid phase of the working fluid in mind and a ****** condition to a gaseous phase, 
when said temperature-sensitive corresponding movement member carries out a temperature fall 
It is generated in the wall section of the temperature-sensitive corresponding movement member 
which is low temperature relatively, and, generally the phase change from the gaseous phase of 
the working fluid in a vapor-liquid **** condition to the liquid phase does not have a time lag. 
[0020] Thus, if distinguished between the signal speed of response at the time of a temperature 
rise and descent, when a temperature expansion valve moves in the valve-opening direction, time 
amount is taken relatively, and when moving in the direction of clausilium conversely, a closing 
motion valve characteristic which is relatively rapid can be given. This is one of the means 
effective in the antihunting of a temperature expansion valve. The creation of a temperature 
expansion valve which realized this means becomes possible by this invention. 
[0021] 

[Example] Hereafter, one example of this invention is explained in full detail according to 
drawing 1 . It connects with compressor side piping which is not illustrated at a path 10, and the 
expansion valve body A is connected to condenser side piping which is not illustrated at a path 
1 1 . Moreover, the path 1 2 of said expansion valve body A is connected with the inlet port of an 
evaporator, and a path 1 3 is connected with the outlet of an evaporator. 

[0022] From said path 1 1, the liquid cooling intermediation which came out of the condenser 
goes into the valve body A, passes the orifice section constituted by the valve element 14 and the 
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valve seat 15, is decompressed, and goes into the valve chest 16. At this time, the location of a 
valve element 14 is regulated like next, and the amount of the liquid cooling intermediation 
which so passes this part is controlled. 

[0023] The pressure of the working fluid with which the location of said valve element 14 was 
enclosed with the interior of the one space 19 of the hollow-like temperature-sensitive 
corresponding movement member 17 and the power element 18, It is differential pressure 
(generally this differential pressure) with the pressure of the opposite side in the above- 
mentioned space 19 of diaphram 20. the numeric value proportional to the degree of superheat of 
the evaporator outlet of a refrigerant is considered — having — when diaphram 20 is degree-of- 
superheat size, it displaces to the down side, and the temperature-sensitive corresponding 
movement member 1 7 which serves also as a temperature sensor barrel in connection with it is 
also displaced to the down side, turns the variation rate of said valve element 14 down through 
the valve-action rod 21, and is pushed aside in the valve-opening direction. On the other hand, 
when a degree of superheat is small, the valve-opening force cannot be overcome at the 
energization force to a bias spring 22 top, but, as for said valve element 14, the location of 
clausilium is taken. 

[0024] The up room of said diaphram 20 is constituted so that the one space 19 of the 
temperature-sensitive corresponding movement member 17 and the power element 18 may be 
isolated from others, it inserts the diaphram periphery by the unification member of diaphram 20 
and the temperature-sensitive corresponding movement member 17 stated to a lid 23 and the lid 
receptacle object 24 after this, and welds each edge. Said lid 23, the lid receptacle object 24, and 
the quality of the material of diaphram 20 used SUS304. 

[0025] Said diaphram 20 was fabricated to the concentric circle wave so that it might be easy to 
deform, and it carried out opening of the center section, and formed the standup section 25 for a 
reinforcement member guide in the direction of [ on drawing ]. Moreover, said temperature- 
sensitive corresponding movement member 17 carried out flaring of the tip, and carried out it, 
and the height B with relief-groove 17b which makes the shape of a ring was formed in the 
center of a top face of this flange 1 7a like drawing 2 over the perimeter. 

[0026] And the monotonous ring-like reinforcement member 26 is inserted in the periphery of 
the central standup section 25 of the above-mentioned diaphram 20 like drawing 2 (a), after 
carrying out pressurization immobilization with a vertical electrode (not shown) so that this 
reinforcement member 26 and said height B may become concentric circle-like, a current is 
impressed to this vertical inter-electrode one in an instant, and said height B is welded like 
drawing 2 (b). The reinforcement member 26 is also welded to diaphram 20 by this. 
[0027] So that said height B may begin to melt, a clearance may occur between diaphram 20 and 
the flange flat side of the temperature-sensitive corresponding movement member 17 and the on- 
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the-strength fall section may not serve as the diaphram supporting point, although this welding 
process has the very small on-the-strength fall section by the welding heat Since relief-groove 
17b with sufficient volume which can contain the metal which began to melt is prepared in the 
fundus both sides of said height B, the above clearances do not occur but there is reinforcement 
which can be borne enough in diaphram 20. 

[0028] In the conventional configuration mentioned above, although the approach of making 
opening of diaphram as small as possible, and therefore fixing a welding periphery by the 
reinforcement member from the upper and lower sides of diaphram broadly is also possible, this 
approach has the important following faults. 

[0029] If it fixes as mentioned above, a part with deformable diaphram will be decreased and it 
will become impossible that is, to take effective area. Moreover, when the diameter of opening of 
diaphram is small, to be sure, it is good for working-fluid enclosure of mind and a ****** 
method, but when it is going to fill up with the centrum of the temperature- sensitive 
corresponding movement member 17 in solid form like this example, once it is filled up with a 
solid-state, the procedure of welding must be completed, and it becomes very disadvantageous 
on handling. According to the approach of this invention, the reason and dependability which 
weld first unification of diaphram 20 and the temperature-sensitive corresponding movement 
member 17 at the first process are high, and handling is also easy. 

[0030] Granular active carbon 27 was filled up with this example into a part for the centrum of 
said temperature-sensitive corresponding movement member 17. And it welds, as the 
temperature-sensitive corresponding movement member 17 and said diaphram 20 of this 
granular-active-carbon restoration were mentioned above, and the one space 19 of a power 
element and a temperature-sensitive corresponding movement member is made. The enclosure 
capillary tube 28 for working-fluid enclosure is attached in the lid 23 which forms this space 19. 
It deaerates from the end (it is the closure by a diagram) of this capillary tube 28, CF4 (R14) is 
enclosed as a working fluid after this degassing, and the end of said capillary tube 28 is closed. 
[0031] Thus, the pressure in said constituted space 19 is the function of the other heating 
refrigerant gas at a compressor from the evaporator outlet where the temperature-sensitive 
corresponding movement member 17 is exposed mostly. A this adsorption **** type property is 
a remarkable temperature requirement, and has the description that a pressure can approximate 
by the linear expression of temperature, and since the multiplier of that linear expression can be 
changed by the solid-state amount of adsorption to enclose, it has the advantage of a grip or a 
cone in a property for the user of this type of temperature expansion valve. Furthermore, before 
the temperature and pressure **** of adsorption material and a fluid are attained, time amount 
will be taken, and this has the description of stabilizing the dynamic-control property of a 
refrigerating cycle. 
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[0032] This example is an example of manufacture of the temperature expansion valve which 
had the desirable description by the approach of this invention. Moreover, instead of the 
activated carbon 27 of this example, the centrum of the temperature-sensitive corresponding 
movement member 1 7 is loaded with heat ballast like the alumina silica sintered compact of 
solid hollow. In the example (as substantially as an above-mentioned example others are the 
same) using the power element which enclosed the R134a as a system refrigerant with the same 
working fluid, although temperature-pressure conversion is a vapor-liquid **** type (use of 
saturation temperature and a vapor pressure property) There is refrigeration capacity 
immediately after refrigeration-system operation more quickly than the above-mentioned 
adsorption characteristic form, and it can use hunting as a pile temperature expansion valve by 
the disturbance factor at a lifting at the time of stable operation. 
[0033] 

[Effect of the Invention] The diaphram with which the manufacture approach of the temperature 
expansion valve by this invention constitutes the power element section, In unifying the 
temperature-sensitive corresponding movement member which has a centrum, opening and the 
cylinder-like standup section are prepared in the center section of the above-mentioned diaphram. 
And carry out flaring of said temperature-sensitive corresponding movement member, it carries 
out a tip, and a height with a relief groove is prepared in this center of a flange over the perimeter. 
A reinforcement member is inserted in the standup section periphery of the above-mentioned 
diaphram, pressurization immobilization is carried out with a vertical electrode so that this 
reinforcement member and said height may become concentric circle-like, and since a current is 
passed and welded to inter-electrode [ this ], the following effectiveness is done so. 
[0034] namely, the time of impressing and welding a current to the above-mentioned inter- 
electrode one — the collar of a temperature-sensitive corresponding movement member — 
although a height melts, since this metal that began to melt is contained by the relief groove of a 
projection fundus, the clearance by metal inflow does not occur between diaphram and the flange 
flat side of a temperature-sensitive corresponding movement member, but it can weld a 
temperature-sensitive corresponding movement member and diaphram to it in instant. 
[0035] For this reason, even if it can make diaphram and a temperature-sensitive corresponding 
movement member unite with the condition of not having a thermal bad influence on diaphram 
and repeated stress joins diaphram, it becomes possible to manufacture easily a temperature 
expansion valve with the diaphram which can bear that stress enough. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

FDrawing 11 Drawing of longitudinal section of the temperature expansion valve obtained by the 
manufacture approach of this invention. 

[Drawing 21 The expanded sectional view of an important section having shown the approach of 
the diaphram and the temperature-sensitive corresponding movement member unification by the 
example of this invention in the condition welding before (minute Fig. a) and after welding 
(minute Fig. b). 

[Drawing 3] Drawing of longitudinal section of the conventional temperature expansion valve 

which builds in a temperature-sensitive corresponding movement member. 

fDrawing 41 Drawing of longitudinal section of the conventional temperature expansion valve 

which unified diaphram and a temperature-sensitive corresponding movement member. 

[Drawing 5] The expanded sectional view of the conventional example top Norikazu object-ized 

part shown in drawing 4 . 

[Description of Notations] 

17 [ — A height, 20 / ~ Diaphram, 25 / — It starts and is the section and 26. / » A reinforcement 
member, 27 / — Granular active carbon. ] — A hollow-like temperature-sensitive corresponding 
movement member, 17a ~ A flange, 17b — A relief groove, B 



[Translation done.] 
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